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Abstract
Study objective - Despite significant de-
clines since the late 1960s, coronary mor-
tality remains the leading cause of death
for African Americans. African Am-
ericans in the US South suffer higher rates
of cardiovascular disease than African
Americans in other regions; yet the mor-
tality experiences of rural-dwelling Af-
rican Americans, most ofwhom live in the
South, have not been described in detail.
This study examined urban-rural differ-
entials in coronary mortality trends among
African Americans for the period 1968-86.
Setting - The United States South, com-
prising 16 states and the District of Co-
lumbia.
Study Population - African American men
and women aged 35-74 years.
Design - Analysis of urban-rural differ-
entials in tenmporal trends in coronary
mortality for a 19 year study period. All
counties in the US South were grouped
into five categories: greater metropolitan,
lesser metropolitan, adjacent to metro-
politan, semirural, and isolated rural.
Annual age adjusted mortality rates were
calculated for each urban status group. In
1968, observed excesses in coronary mor-
tality were 29% for men and 45% for
women, compared with isolated rural
areas. Metropolitan areas experienced
greater declines in mortality than rural
areas, so by 1986 the urban-rural differ-
entials in coronary mortality were 3% for
men and 11% for women.
Conclusions - Harsh living conditions in
rural areas of the South precluded im-
portant coronary risk factors and con-
tributed to lower mortality rates compared
with urban areas during the 1960s. The
dramatic transformation from an agri-
culturally based economy to manu-
facturing and services employment over
the course of the study period contributed
to improved living conditions which pro-
moted coronary mortality declines in all
areas of the South; however, the most fa-
vourable economic and mortality trends
occurred in metropolitan areas.
(Jr Epidemiol Community Health 1996;50:252-257)
Coronary heart disease remains the leading cause
of death among African Americans,' who suffer
a disproportionate burden of premature deaths
compared with European Americans.2 Trends in
coronary mortality in the United States have
changed remarkably over the course of the 20th
century. Until the mid 1960s, coronary mortality
among African Americans steadily increased for
the nation as a whole. After the late 1960s, a
downward trend began that continued through
1986 at the national level.'
Favourable national level trends may, how-
ever, obscure less favourable trends in certain
regions and localities. The relative importance
of known risk factors in the aetiology of cor-
onary heart disease may vary across different
populations and localities.3 Studies which dis-
aggregate national trends to describe and ana-
lyse geographic variation are crucial both for
aetiological inquiry and for planning public
health interventions.
In the 19th and early 20th centuries, total
mortality among African Americans was sig-
nificantly higher in urban areas than in rural
areas, due to crowded and inadequate housing,
poor sanitation systems, and poverty.4 There is
evidence that as the overall standard of living
of African Americans improved through the
mid-20th century, the urban-rural gap in mor-
tality narrowed.4 However, despite the re-
duction in geographic inequality for total
mortality, an increase in geographic inequality
for coronary mortality among African Am-
ericans was observed for the period 1962-82.'
Urban areas in the United States differ from
rural areas both economically and culturally,&8
and various aspects of the social environments
of both urban and rural areas are expected to
influence coronary heart disease among African
Americans, but not necessarily in a consistent
manner. Urban areas are characterised by
greater economic development and higher
levels ofcommunity resources, which have been
shown to be related to lower levels of coronary
heart disease mortality among European
Americans.910 At the same time, family and
community organisation within the cultural mi-
lieu of rural areas has been shown to have
important health benefits, despite lower eco-
nomic resources."'-" In addition, the transition
from a rural to an urban way of life has been
shown to have negative health effects, leading
to increased coronary heart disease among
European Americans in the US South.'4"
In this study, we examined the association
between urban status of counties and trends in
coronary heart disease mortality among African
American men and women living in the US
South during the years 1968-86. Few studies
of geographic variation in coronary mortality
























Urbanisation and coronary heart disease
An important strength of this study was our
examination of coronary mortality among Af-
rican Americans living in remote rural areas,
mortality rates for this group have not pre-
viously been reported.
We focussed on the South for several reasons.
African Americans in the South suffer greater
cardiovascular disease mortality than African
Americans in other regions."8 In addition, over
50% of all African Americans and over 90%
of rural African Americans lived in the South
during the study period. Finally, communities
in the South share a common history and pat-
tern of population distribution and economic
development. From the 1960s to the 1980s
there was a dramatic transformation in the
rural South from agriculturally based local
economies to manufacturing based eco-
nomies.619-21 The proportion of African Am-
ericans living in rural areas also declined during
this time period. We will discuss the potential
impact of economic and cultural change in
Southern communities on coronary risk factors
and mortality for African Americans.
Methods
The study population consisted of African
American men and women aged 35-74 years
living in the United States South during the
years 1968-86. The South, as defined by the
US census Bureau includes 16 states and the
District of Columbia. Age and gender specific
population totals for each county in each study
year were drawn from Census Bureau in-
tercensal population estimates.
Deaths from coronary heart disease were
counted, based on the underlying cause of
death listed on the death certificate. Since the
International Classification of Disease (ICD)22 3
was revised midway through the study period,
we attempted to use cause of death codes that
would provide good comparability between the
8th (1968-1978) and 9th (1979-) ICD re-
visions. Based on previous research,2425 the
following codes were chosen: for 1968-78,
codes 410-413 (ischaemic heart disease) were
used, and for 1978-86, codes 410-414 (isch-
aemic heart disease), 402 (hypertensive heart
disease), and 429-2 (cardiovascular disease un-
specified) were used. Death certificate data
were obtained from the National Center for
Health Statistics.
The classification ofthe urban status ofcoun-
ties was based on a scheme developed by the
Information Sciences Research Institute of the
National Center for Health Statistics.26 This
scheme assigned each county to one of five
urbanisation categories based on metropolitan
status, population size of the county, and its
relative proximity to, or isolation from, major
metropolitan areas. The assignment of counties
to urban status categories was based on 1980
census data, and the relative urban status of
counties was assumed to be constant through-
out the study period.
The greater metropolitan group consisted of
counties within Standard Metropolitan Stat-
istical Areas (SMSAs) with a total population of
one million or more. Lesser metropolitan counties
were counties within SMSAs with total popu-
lation less than one million. The adjacent group
was composed of all non-metropolitan counties
which were adjacent to metropolitan counties
and had easy access to the central city of the
metropolitan area. Semi-rural counties were
non-metropolitan, not adjacent and had an
urban population of at least 2500, and isolated
rural counties were not adjacent to metro-
politan areas and had an urban population less
than 2500. An urban status code was assigned
to each of the 1391 counties in the South.
Data on unemployment, median family in-
come and white collar employment were ob-
tained from the US census for each county,
and population weighted averages were com-
puted to provide summary measures for each
of the five urban status groups. Data on the
industrial sector of African American workers
were not available on standard Census Bureau
computer tapes for counties in 1960 and 1970.
We used published census reports to obtain
industrial sector for African American workers
(aged 16 and older) in the South for urban
and rural areas.'729 The rural population was
defined by residence outside of a place with a
population of 2500 or more. The urban-rural
dichotomy used by the Census Bureau was not
based on county of residence, but rather on
place of residence within counties, and so was
not directly comparable with the five levels of
urbanization used in our mortality analyses.
ANALYSIS
Mortality analyses were conducted separately
for men and women. Coronary heart disease
deaths and population counts for five year age
groups from 35 to 74 were summed within
urban groups. Direct age adjusted rates were
calculated for each urban status category for
the years 1968-86. The 1970 US population
was used as the standard population for age
adjustment. For each study year, the mortality
rate for a particular urban status group rep-
resented an average of the coronary mortality
experience of all the counties in that group.
Graphs of coronary mortality trends from
1968-86 for each of the urban status groups
were created. Small populations in rural areas
led to some temporal instability in the rates;
therefore we graphed three-year running av-
erage rates for all urban status groups. For
1968, the average of the rates for 1968 and
1969 was graphed and for 1986 the average of
the rates for 1985 and 1986 was graphed. Total
declines in coronary mortality were calculated
using the observed age adjusted rates for 1968
and 1986.
Results
The majority of African Americans aged 35-74
(63 9%) lived in metropolitan counties in 1968.
By 1986 the proportion of African Americans
in the study population who lived in semirural
or isolated rural areas had dropped from 18-3%
to 15-0%, while the proportion living in metro-
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Table 1 County urbanisation and local economic resources in the United States South
Greater Lesser Adjacent to Semirural Isolated Total
metropolitan metropolitan metropolitan rural
No of counties 78 251 476 392 194 1391
% of African American population aged 35-74 in
each area in 1986 32-0 37-3 15-7 12 9 2-1 100
Median family income 1960 ($, US) 5828 4828 3350 3307 2478 4483
Increase in median family income 1960-80 ($, US) 17 006 13 590 12 249 11 563 10 248 13 991
% employed in white collar jobs 1960 46-6 39-8 27-6 29-7 23-2 37 1
Increase in % employed in white collar jobs 1960-80 12-6 12 6 11-5 10.9 9 7 12-1
% unemployed 1960 4-8 5-0 5-3 6-1 6-4 5-2
Change in % unemployed 1960-80 -0 1 +0-8 + 1-4 +1 0 +2-3 +0 7
politan areas had increased to 69-3% (table 1).
Median family incomes in 1960 for all races
were more than twice as high in greater met-
ropolitan areas as an isolated rural areas (table
1). Although family incomes increased from
1960 to 1980 in all areas, inequalities between
metropolitan areas and rural areas were not
reduced. African American median family in-
come for the South as a whole was 54% of
white median family income in 1967,3°
and 56% of white median family income in
1980.3' Similar associations with county urb-
anisation were observed for rates ofwhite collar
employment and unemployment. In 1960,
46-6% of the labour force in greater metro-
politan areas were employed in white collar
occupations, compared with only 23-2% of
workers in isolated rural areas. White collar
employment increased in all areas, with the
greatest increases in metropolitan areas. Un-
employment rates in 1960 were lowest in met-
ropolitan areas, and highest in semirural and
isolated rural areas. From 1960 to 1980, greater
metropolitan areas experienced no net increase
in the rate of unemployment, while in isolated
1960 0 2 20
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rural areas unemployment increased 37%, from
6.4% to 8-7%.
From 1960 to 1980, the total farm popu-
lation in the South declined 75%, while the
African American farm population for the en-
tire United States declined 87% (both figures
unadjusted for population growth).? The
transformation ofagriculturally based Southern
rural economies resulted in changes over time
in the industries in which African Americans
found employment. In 1960, 40% of all African
American workers living in rural areas of the
South were employed in agriculture, forestry,
fisheries, or mining (fig 1). Private households
and personal services accounted for another
20% of rural employed African Americans.
Although slavery had ended almost 100 years
previously, in 1960 most rural African Am-
ericans were still employed in agriculture or
private households. By 1980 the industrial dis-
tribution of the rural African American labour
force had dramatically changed. Only 9% of
rural African Americans worked in agriculture
or other extractive industries, and only 6%
worked in private households or personal ser-
vices. Over 43% of employed African Am-
ericans now worked in manufacturing,
compared with 22% in 1960. Retail and whole-
sale trade and hospitals and health services also
increased their share of Southern rural labour
markets between 1960 and 1980.
In urban areas of the South the leading
industries of African American workers also
shifted from 1960 to 1980, although not as
dramatically as in rural areas (fig 2). Private
household and personal service workers ac-
counted for 31% of employed urban African
Americans in 1960, but accounted for only 8%
in 1980. Employment in most other industries
increased moderately from 1960 to 1980. Ser-
vice sector employment predominated in 1980,
with only 25% of urban African Americans
working in manufacturing or construction.
The relationship between urban status and
levels of coronary mortality was the same for
African American women and men (figs 3 and
4). At the beginning of the study period the
highest coronary mortality was found in greater
metropolitan areas, followed by lesser met-
ropolitan areas. Counties adjacent to metro-
politan areas and semirural areas had similar
rates, and the lowest coronary mortality rates
occurred in isolated rural areas. For African
American men living in greater metropolitan
areas in 1968, there was a 29% excess in cor-
onary heart disease mortality compared with
isolated rural areas, while for African American
1960K
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Figure 2 Leading industries ofAfrican American workers in the urban US South,
1960-80.
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Year
Figure 3 Coronary heart disease mortality among African American men aged 35-74
years in the US South.
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Year
Figure 4 Coronary heart disease mortality among African American women aged 35-7
years in the US South.
women there was a 45% excess. Over the cours
of the study period, coronary mortality trend
for the five urban status groups converged fo
both women and men, so that in 1986 th
excess in CHD mortality for greater metro
politan areas compared with isolated rural area
was only 3% for men and 11% for women.
Total declines in coronary mortality over th4
19-year study period were substantial for botl
African American women and men (table 2)
Although African Americans in isolated rura
areas experienced the lowest rates of coronar
mortality, the greatest declines in mortality oc
curred in greater metropolitan areas of th
South. There was a clear urban-rural gradien
in both total percentage declines and total ab
solute declines in coronary mortality, with isol
ated rural areas experiencing the smalles
declines. In all urban status groups, Africar
American women experienced greater relativ4
but smaller absolute declines in coronary mor
tality than African American men.
Table 2 Total declines in coronary mortality from 1968-86 for African Americans aged
35-74 years in the United States South
Greater Lesser Adjacent Semi- Isolated
metropolitan metropolitan metropolitan rural rural
% decline
Men 41-3 41-8 39 3 36-1 26-3
Women 50 3 49.7 46-0 40-8 34-7
Absolute decline
(deaths/100 000)
Men 359 362 305 276 178
Women 291 281 227 203 138
Discussion
Historically, coronary heart disease has been
positively associated with industrialisation, so-
cietal wealth, and higher social class.32 The
United States and western Europe continue to
experience dramatically higher rates than less
industrialised and underdeveloped nations.
However, the onset of decline in coronary mor-
tality was accompanied by a change in the
character of coronary heart disease from a dis-
ease of the affluent to a disease increasingly of
the disadvantaged and poor.33 This trans-
6 formation reflects overall improvements in
standards of living which led to changes in the
material conditions of the poor and working
class. In the first half of the 20th century, many
African Americans lived in conditions which
more closely approximated those of popu-
_ lations in underdeveloped areas than they re-
sembled the material conditions of most
European Americans.434 This was especially
true in the rural South, where poverty and a
life ofhard physical labour precluded important
risk factors for coronary heart disease - that is,
a sedentary lifestyle and a diet rich in meat and
fat. Baseline data from 1960 collected for the
Charleston heart study and the Evans County,
3 Georgia heart study showed that rural African
> Americans had lower mean cholesterol con-
I centrations than urban African Americans, and
6 rural African American women were much less
likely to smoke cigarettes than urban African
American women.35-38 An analysis of data from
4 the national health and nutrition examination
surveys I (1971-74) and II (1976-1980) found
that the prevalences of hypertension among
black men and women aged 45-54 years in the
e South were higher in metropolitan areas than
Is in non-metropolitan areas during both time
or periods.39
e Many rural African American communities
were characterised by close-knit social support
IS networks and positive cohesive cultural en-
vironments which may have mitigated against
e the alienation and psychosocial stress which
were more common in urban areas." 12 In ad-
dition, because migration patterns both before
1 and during the study period were pre-
Y dominantly from rural areas to urban areas,34
African American adults in isolated rural areas
e had probably spent their entire lives living in the
Lt same rural community. Many were primarily
- employed in agriculture, or may have worked
part time on a family farm. The lower coronary
t mortality rates compared with metropolitan
n residents observed for this group in 1968 are
e consistent with the lower prevalences of cor-
onary risk factors discussed above.
In contrast, the African American residents
of metropolitan areas in our study were a more
heterogeneous group. Some of them may have
lived their whole lives in cities, but given the
- large migration ofAfrican Americans from rural
to urban areas which began in the 1940s and
- continued through the 1960s, we assume that
a significant proportion ofthese urban residents
spent their childhoods in rural areas. The neg-
ative health effects of recent urbanisation for
working class European Americans in the South
- have been documented," 14 and we suggest that
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similar effects held true for African Americans
in the early years of this study. Given the
widespread racism with which all African Am-
ericans had to contend, the loss of a community
based on kinship networks and personally sup-
portive relationships may have been particularly
difficult for recent urban migrants. Psycho-
social stress is associated both with coronary
heart disease and hypertension, an important
coronary risk factor.4"43
As the overall standard ofliving for all African
Americans improved in the latter half of the
20th century, economic disparities between the
wealthy and the poor did not disappear, but
qualitative changes in the material conditions
of the poor and working class emerged which
contributed to the urban-rural convergence in
coronary mortality observed in this study. Im-
provements in food distribution, relatively
lower food costs, and the convenience of pro-
cessed foods contributed to dietary change in
the rural South. Rural residents with improved
economic resources were able to eat meat and
other high fat foods regularly, and were more
likely to lack physical fitness as a result of
the transition from agricultural to low-level
manufacturing and services employment.4445
Urban African Americans in the South may
have benefited more from the gains of the
civil rights movement in the 1960s than rural
African Americans, through access to better
jobs, housing, health education, medical care,
and health promoting activities such as leisure
time physical activity and participation in the
arts and recreation.44
METHODOLOGICAL ISSUES
A limitation of the population data used in this
study was the underenumeration of the African
American population by the United States cen-
sus in 1970 and 1980. Estimates of the extent
of underenumeration by the 1970 census are
10 1% for African American males and 5-3%
for African American females for all ages com-
bined.46 In the 1980 census there was a 7>5%
underenumeration of African American males
and a 2-1% undercount of African American
females.47 Within the age range 35-74 the de-
gree of underenumeration was not consistent;
for example, in 1980 there were large un-
dercounts for African American men 45-54
(15-1 %) and small overcounts for African
American men 65-74 (4 3%).
One effect of the census undercount of Af-
rican American populations is a probable over-
estimation of mortality rates, especially for
African American men, assuming that deaths
were not undercounted and age at death was
classified properly. Bias may be present in this
study if the extent of mortality rate over-
estimation varied by the urban status of coun-
ties or by year. It has been suggested that
population undercounts were greater in metro-
politan areas,46 but there are no data available
to address this question. The possibility that
the observed relationships between level of cor-
onary heart disease mortality and urban status
of counties were the result of biased mortality
estimates can not be excluded. However, it
should be noted that approximately one-half
of the deaths in this study occurred among
African Americans aged 65-74, for whom there
were actually small census overcounts in 1980.
A second limitation and potential source
of bias in this investigation involves mis-
classification of underlying cause of death on
death certificates. Numerous studies at-
tempting to assess the validity and reliability of
cause of death certification have been done.48
Many have shown a lack of agreement between
the cause of death on the death certificate, and
cause of death determined from other data
sources: autopsies, medical records, hospital
discharge records. A study comparing under-
lying cause of death from the death certificate
to multiple diagnoses in the hospital record for
9724 deaths in Vermont found 87% agreement
for acute myocardial infarction (ICDA-8 410)
but only 65% agreement for ischaemic heart
disease (ICDA-8 412). For all specific causes
of death, relative agreement between death
certificate coding and hospital discharge re-
cords varied dramatically by hospital.49 This is
indirect evidence that validity of death cer-
tificate coding may vary geographically. How-
ever, since a broad grouping ofICD codes was
used to define CHD in our study, classification
should be better than in studies of single ICD
codes.
A recent study showed that, nationwide, ap-
proximately 3% of deaths among African Am-
ericans aged 35-74 in 1968 were coded to the
ICD cause of death category symptoms, signs,
and ill-defined conditions.50 This proportion de-
clined over time; in 1988, 1-7% of deaths
among men and 1-3% of deaths among women
were coded to this category. There is evidence
to suggest that many of these deaths may have
been sudden coronary deaths among adults
with no previous history of heart disease.50 To
the extent that coronary deaths were mis-
diagnosed and miscoded on the death cer-
tificate, the mortality rates calculated in this
study are underestimates. In addition, if the
proportion of all deaths among African Am-
ericans in the South coded to ill-defined con-
ditions varied by urban status, the potential for
bias due to differential misclassification exists
in this study. We indirectly evaluated the po-
tential for information bias by calculating all
cause mortality rates for each of the urban
status groups (data not shown) and found the
same urban-rural mortality gradient which we
observed for coronary heart disease mortality.
CONCLUSION
While coronary heart disease mortality has
been declining nationwide among African Am-
ericans since the late 1960s, the rate of decline
in coronary mortality slowed after 1975.24 We
observed a similar deceleration for the South.
In a recent study of coronary mortality trends
in North Carolina during the 1980s, there was
no decline for African American women from
1980 to 1 988.5' If the current trends continue,
a rural excess in coronary mortality for African
Americans in the South will emerge. In order
to preserve the tremendous improvements in
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coronary mortality which have occurred over
the past 25 years, the mechanisms by which
economic and cultural resources of com-
munities help prevent coronary heart disease
need to be clarified, with the goal of designing
interventions and public policy initiatives which
will lessen geographic inequalities and improve
the public health.
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